Introduction
The Atomic Fluorescence Spectrometer (PLASMA/AFS) manufactured by Baird Corporation is capable of determining from 1 to 12 elements simultaneously.
The instrument has two modes of operation: (1) the menu mode allows for the calibration of each of the twelve channels of the instrument and the printout of results on an internal printer; and (2) the command mode provides raw signal data but has no provision for printing this raw data. The raw signal data are used to set up the instrument and calculate detection limits of elements in standard solutions. Detection limits are used to check for proper instrument performance and to determine the best instrumental parameters and plasma conditions to use. The detection limit is defined, in this report, as the concentration of an element that will produce a signal that is twice the standard deviation of ten repetitions of the signal produced by a blank.
The Baird PLASMA/AFS generates data rapidly but has no provision for printing raw data or calculating detection limits using the internal computer of the instrument. Because the raw signal data and detection limit information are used to set up the instrument, an external computer is useful, if not essential, for these data collections and calculations. By connecting an Apple II PLUS Computer to the external printer interface of the Baird PLASMA/AFS and using the program described in this report, detection limits and raw instrumental data can be collected and printed.
AFS DETECTION LIMITS is a computer program written specifically for an
Apple II PLUS Computer with 48K of memory, one disk drive, and an Epson MX-80 printer. It is to be used to collect instrumental data from a Baird PLASMA/AFS and calculate detection limits of elements in standard solutions and has no other intended purpose. The program is menu driven and prompts the operator for all input. The program collects raw signal data from the Baird PLASMA/AFS, and then calculates, displays and prints the mean, standard deviation, relative standard deviation, and detection limit for each element in a standard solution. A data collection routine is also provided in the AFS DETECTION LIMITS program to collect and print data from the menu modes of the Baird PLASMA/AFS instrument. The user of this program must have a knowledge of the Baird PLASMA/AFS and its operation, however, little computer experience is necessary to use the program.
Program description
This program is written in Applesoft Basic Language for an Apple II PLUS computer system with 48K memory and one disk drive and an Epson MX-80 printer. The program is menu driven and prompts the operator for all input.
All inputs use "Y" for yes, "N" for no, and "Return" for a default or no change. Other inputs are entered by pressing a numbered key, or if operator input information is requested, by typing numbers or words followed by the "Return" key.
The program consists of three sections: input; data collection and reduction; and output.
The input section requires that the operator enter information in response to prompting menus, as they appear on the screen. The information entered is used in the data collection and reduction and output sections for labeling and heading information and for selecting data for manipulation using output routines provided. These "Header" conditions are stored on disk and are retrieved by the program; therefore, only minor changes are usually required in subsequent runs.
The data collection and reduction section of the program passes control of the computer to the Baird PLASMA/AFS instrument for data input. Data, for one to 12 elements, are transmitted from the test exerciser mode of the Baird PLASMA/AFS instrument to the Apple II computer. A maximum of 10 repetitions may be made on a maximum of 10 runs of a standard solution. Between data collection repetitions provision is made for the operator to abort the data collection and to reject data before they are used in the calculations performed by the program. The mean, standard deviation, relative standard deviation, and detection limit are calculated for each element in each standard solution run. The detection limit is calculated using the mean and standard deviation of the last blank run and the standards run by the formula:
Where, D is the detection limit, V is the standard deviation of the blank signal, C is the concentration of the standard, S is the mean standard signal, and B in the mean blank signal. The blank values used in the calculations are always the last ones run. The data collection routine displays or prints data from the menu modes of the PLASMA/AFS instrument.
The output section provides for display and/or printout of the data collected and calculated. Printer commands for the Epson MX-80 printer are embedded in the program to provide a readable and useful printout. Options are provided to allow the operator to print as much or as little of the header information as is needed to indicate the conditions under which the data were collected.
Program execution
The following are the prompts that appear on the computer screen, shown as underlined characters. A brief description of each prompt is given with the possible responses. The numbers in parentheses are the program line numbers at which these prompts occur.
HOW MANY ELEMENTS ARE YOU RUNNING? (210)
A number from 0 to 12 is entered and the return key pressed. 
RETURN FOR NO CHANGE < / > TO DELETE (1860)
As the prompt indicates, pressing the return key retains the contents of that section of the header as displayed in inverse video. If a "/" key is entered, that section is deleted and nothing will be displayed or printed in that position of the header. Anything typed into the keyboard and followed by the return key replaces the contents of that section. After a response is made to the last remark, the header, with changes, is once again displayed and can be accepted or further changed.
POSITION ELEMENT CURRENT PMT DO YOU WANT TO CHANGE ANYTHING? (1860)
The contents of the element information file will be displayed under each of the headings (position, element, current, pmt) for the number of elements being run. If any key except "Y" is pressed, all of the above information is retained and used in subsequent printouts.
If "Y" is entered, the following message is displayed, and each of the above titles (position, element, current, pmt) is displayed, one at a time, with its contents in inverse video.
RETURN FOR NO CHANGE <. / > TO DELETE (1860) As the prompt indicates, pressing the return key retains the contents of that section of the header as displayed in inverse video. If a "/" key is entered, that section is deleted and nothing will be displayed or printed in that position of the header. Anything typed into the keyboard and followed by the return key replaces the contents of that section. After responding to the last PMT (photomultiplier tube voltage), the header, as changed, is once again displayed and can be accepted or altered. The positions of the elements can be entered in any order but they must be in the range of 1 to 12 and be the module positions in use by the AFS instrument. The program will not accept two positions with the same number or two elements with the same symbol.
HOW MANY REPETITIONS DO YOU WANT? (2130)
The number of repeats desired is entered. The range must be from 0 to 10 or an error message will be displayed and the question will be asked again. If 0 is entered, the program will go to the end of data input section and ask if more standards are to be run. If a number between 1 and 10 is entered, the program continues.
ENTER REMARK FOR THIS RUN (2160)
A remark of up to 255 characters can be entered for the run. The return key is pressed, if no remark is desired. HIT CTRL C TO ABORT: RUN " " OF " "
The run and the data taken in the run can be canceled by pressing the CTRL and C keys simultaneously, while the "*" are being printed across the screen. The program then returns to the prompt, "HOW MANY REPETITIONS DO YOU WANT?", and the run can be restarted. If the data collection is not aborted, the data are collected for the number of repeats selected. The computer will beep and the following prompt will appear.
RUN " " OF " " DONE CHANGE STANDARDS! (2300)
The computer will take some time making calculations before printing the newly calculated data on the screen. Then the following prompt will be displayed.
DO YOU HAVE MORE STANDARDS TO RUN? (2640) If the return key is pressed, the program will ask for the number of repetitions for the next run and go through the same data collection routine. If "N" is entered, the data selected will be printed on the printer. If no printout was selected, the data will be printed on the screen. The following prompt will be displayed after the print.
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